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LASER LIGHT ACTUATION SYSTEM 



* * * 

5 BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to the field of remote actuation systems. 
10 More particularly, it concerns a laser light actuation system. Still more particularly, it 
concerns a laser light actuation system for actuating a feeder and a laser light actuation 
system for actuating a portal mechanism. 

DESCRIPTION OF RELATED ART 

15 

[0002] Remote actuation systems allow devices to be actuated by a user from a 
distance. Such systems are advantageous in a number of different settings. For example, 
a remote actuation system is advantageous when the remote device is in a hazardous 
environment as where a user must detonate explosives from a distance. Another situation 

20 in which remote actuation is advantageous is when the user's physical proximity to the 
device would preclude the device's ability to effectively achieve its purpose. For 
example, in the case of a feeder, physical proximity of the user to the feeder would 
preclude the feeder's ability to attract wild animals by dispensing feed. In other 
situations, it would simply be convenient for the user to actuate a device from a distance. 

25 For example, garage doors are frequently remotely actuated. 

[0003] Two recent approaches to implementing remote actuation are accomplished 
through the use of radio signal technology and laser signal technology. Typically, the 
signal is known in some way, such as by use of a known signal having a fixed or 
modulated frequency, amplitude, or duration of the signal. The fact that the signal is 
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known reduces the likelihood of accidental or unauthorized actuation of the remote 
device, which would be generally undesirable. 

[0004] The primary advantage of radio actuation systems stems from the fact that radio 
signals are not directional in nature. Therefore, there is no need for the user to aim the 
5 radio signal at the radio receiver in order to achieve the desired actuation. However, the 
known radio actuation systems suffer from several shortcomings for certain applications. 
For example, the non-directional nature of radio signals, while conferring the 
aforementioned advantage, can also lead to accidental actuation of the remote device due 
to a radio signal originating from a different radio transmitter at the same frequency or 

10 having the same signal. Likewise, the prevalence of radio signals today may create 
interference that hinders effective operation of a radio actuation system. Furthermore, 
radio waves are fairly easy to intercept due to their lack of directionality and this may 
pose a security risk in some applications. The widespread public concern with 
unauthorized opening of garage doors is an example of such a security risk. Finally, 

1 5 current government regulation of radio transmission intensity for many applications 
limits their effective range to about one hundred feet or less. 

[0005] An example of a radio actuation system for operating a feeder is shown in FIG. 
1. A radio transmitter 12 produces a radio signal 14, which is detected by a receiver FIG. 
16. In response to receipt of the radio signal 14, the receiver 16 produces an actuation 
20 signal 1 8, which is provided to the desired device, such as an electromechanical feeder 
apparatus 19. Other radio actuation systems may have different configurations, and the 
system shown in FIG. 1 is merely intended to show one example of a radio actuation 
system. 

[00061 Laser actuation systems overcome several of the possible disadvantages that 
25 may be encountered in the known radio actuation systems. For example, the inherent 
directionality of laser technology enables laser actuation systems to be less subject to the 
risk of accidental actuation because a laser signal originating from a different laser 
module would have to be aimed at the laser receiver for accidental actuation to occur. 
Furthermore, so long as clear line of sight is maintained between the laser module and 
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laser receiver, the incidence of interference is reduced relative to that experienced by 
known radio actuation systems. In addition, security is improved due to difficulty of 
interception of a laser signal relative to a radio signal. Finally, current government 
regulation of laser intensity for many common applications allows an effective range of 
5 up to 300 feet or even more. 

[0007] While laser actuation systems known to the inventor overcome many 
shortcomings of the known radio actuation systems, they are also subject to shortcomings 
for certain applications or needs. For instance, as already mentioned, a clear line of sight 
must be maintained between the laser module and the laser receiver in order for the laser 

10 signal to reach the laser receiver and cause actuation to occur. Furthermore, the 

directional nature of the laser module requires accurate aiming of the laser light signal 
toward the laser receiver. The inventor has recognized that these aspects of laser 
actuation devices are advantageous and disadvantageous. While the need for a properly 
directed beam and a clear line of sight increase the difficulty of implementing successful 

15 actuation, these aspects also minimize or preclude the accidental actuation sometimes 
encountered with radio actuation devices. These aspects also yield to modification in a 
manner that increases security as will be discussed in greater detail below. 
[0008] Laser actuation systems known to the inventor also do not allow for actuation of 
selected duration for controlled actuation of the subject device such as a feeder. For 

20 many applications, such as for feeders, the ability to control the duration of actuation is 
important. 

[0009] Accordingly, it is desirable to provide a remote laser actuation system that 
accommodates controlled duration of actuation of the subject device. It is also desirable 
to better utilize the properties inherent to laser actuation devices to provide better security 
25 for certain applications. 

BRIEF SUMMARY OF THE INVENTION 

[0010] The present invention provides a laser light actuation system for remotely and 
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selectively actuating a function of a known apparatus. The system includes a laser 
module adapted to produce a known laser light signal, which is preferably sparsely 
modulated, the signal being suitable for transmission over a long distance. The system 
also includes a receiver module adapted to receive and detect the known laser light 
5 signal. The receiver module is also adapted to selectively produce an actuation signal in 
response to the known laser light signal to selectively actuate such an apparatus. The 
receiver module includes a timer operatively associated with the receiver module to 
selectively limit the time of actuation of such an apparatus in response to the laser light 
signal. 

10 [001 1 J In an alternative embodiment of the present invention, the laser light actuation 
system includes an electromechanical feeder operatively associated with the receiver 
module and adapted to be selectively actuated to release feed in response to detection of 
the known laser light signal by the receiver module. In another alternative embodiment, 
the laser light actuation system includes an electromechanical gate operatively associated 

1 5 with the receiver module and adapted to be selectively actuated in response to the 

detection of the known laser light signal by the receiver module. In a further alternative 
embodiment of the present invention, the laser light actuation system includes a detonator 
operatively associated with the receiver module and adapted to be selectively actuated to 
detonate in response to the detection of the known laser light signal by the receiver 

20 module. 

[0012] In yet another alternative embodiment of the present invention, in order to 
achieve security, aesthetic, or other desired benefit, the receiver module is adapted to be 
concealed in use, either through its location in use, or through a selectively operable 
enclosure so that the user may selectively implement actuation of the laser actuation 
25 system. In still another embodiment of the present invention, the laser module is 

operatively associated with a telescopic sight to accommodate selective directing of the 
known laser light signal through use of the telescopic sight. 

[0013] The present invention also provides a laser light actuation method for remotely 
and selectively actuating a function of a known apparatus. The method includes the steps 
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of producing a known laser light signal suitable for transmission over a long distance, 
receiving the known laser light signal, detecting the known laser light signal, producing 
an actuation signal to actuate such a known apparatus selectively in response to the step 
of detecting the known laser light signal, and limiting the time of actuation of such an 
5 apparatus selectively in response to the laser light signal. 

[0014] In an alternative approach utilizing the method of the present invention, the 
method includes the step of producing a known, sparsely modulated laser light signal 
suitable for transmission over a long distance. 

[0015] Accordingly, the present invention provides a remote laser actuation system that 
10 accommodates actuation of a selected duration, while utilizing other advantages of laser 
technology. These and other advantages of the present invention will be more fully 
appreciated by the following detailed description of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

[0016] The following drawings form part of the present specification and are included 
to further demonstrate certain aspects of the present invention. The figures are not 
necessarily drawn to scale. The invention may be better understood by reference to one 
or more of these drawings in combination with the detailed description of specific 
20 embodiments presented herein. 

[0017] FIG. 1 shows a schematic depiction of a radio actuation system of the prior art. 
[0018] FIG. 2 shows a schematic depiction of a laser light actuation system, in 
accordance with an embodiment of the present invention. 

[0019] FIG. 3 shows a schematic representation of an electromagnetic apparatus for 
25 dispensing feed receiving an actuation signal, in accordance with an embodiment of the 
present invention. 

[0020] FIG. 4 shows a schematic representation of an electromagnetic gate apparatus 
receiving an actuation signal, in accordance with an embodiment of the present invention. 
[0021] FIG. 5 shows a schematic representation of an blasting system receiving an 
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actuation signal, in accordance with an embodiment of the present invention. 
[0022] FIG. 6 shows a flowchart of a method of laser light actuation, in accordance 
with an embodiment of the present invention. 

[0023] FIG. 7 shows a schematic illustration of a telescopic sight operatively associated 
5 with a laser module, in accordance with an embodiment of the present invention. 
[0024] FIG. 8 shows a schematic drawing of a telescopic sight and a laser module 
mounted on a rifle, in accordance with an embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

10 

[0025] It will be understood by those skilled in the art that the present invention can be 
implemented in a number of different ways, within the scope of the claims appended 
hereto. A presently preferred embodiment of the invention will now be described below. 
[0026] FIG. 2 depicts a laser actuation system in accordance with the present invention. 

15 A laser module 22, which may be of any suitable sort to produce laser light for long 

distance transmission, produces a known laser light 24. Some possible laser modules for 
implementing the present invention are solid state, such as ruby, neodymium glass, and 
neodymium yttrium aluminum garnet, and gas, such as neon, hydrogen, argon, carbon 
monoxide, carbon dioxide, helium, and nitrogen. The laser module 22 of the preferred 

20 embodiment is a neodymium yttrium aluminum garnet laser, which was selected based 
on low price, high reliability, low power consumption, small size, high degree of safety, 
and ruggedness and durability. As will be appreciated by those skilled in the art, the 
preferred embodiment of the present invention implements the laser module using 
circuitry that could alternatively be implemented in integrated circuit form without 

25 departing from the spirit and scope of the claimed invention. 

[0027] Known laser light 24 can be any laser output suitable for purposes of the present 
invention. Many alternatives exist for laser light 24 within the spirit and scope of the 
present invention, as will be appreciated by those skilled in the art. For example, laser 
light 24 may be visible or invisible, infrared, ultraviolet, or x-ray. In the preferred 
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embodiment, highly coherent, highly collimated, red visible light has been selected. 
[0028] Laser light 24 can be selectively focused suitably for transmission a desired 
distance. The laser light 24 of the preferred embodiment is focused so as to have a cross- 
sectional diameter of about 6 inches at a distance of about 100 yards from the laser 
module, and a cross-sectional diameter of about 2 feet at a distance of about 500 yards. 
[0029] Characteristics of the known laser light 24 include wavelength, frequency, 
pulsing scheme, and others that can be used to discriminate the laser light 24 from other 
light, laser or otherwise. Laser light 24 can also be modulated in order to carry 
information. The modulation can vary any of the characteristics of the laser light 24: 
e.g., frequency, pulse width, pulse period, and so on. 

[0030] As will be appreciated by those skilled in the art, photodetection module 28 of 
receiver module 26 can include any specific photodetection mechanism(s) suitable for 
detecting the laser light 24. Examples of photodetectors include photodiode photovoltaic 
that converts light into current, phototransistor, and photoconductor. The preferred 
embodiment implements a photodiode photoconductor, which has low power 
consumption in order to further make the preferred embodiment operate on low power to 
facilitate battery powered operation. 

[0031] In response to detection of laser light 24, the photodetection module 28 provides 
a photodetection signal 30 to actuation module 32, in response to the receipt of which the 
actuation module 32 produces an actuation signal 34. The photodetection signal 30 can 
also be filtered in order to further discriminate the laser light 24. For example, a high 
pass filter may be employed in order to filter out signals resulting from the passage of 
cloud cover over the receiver module 26. 

[0032] Production of an actuation signal 34 in response to receipt of a photodetection 
signal 30 can be handled by any of a great many suitable mechanisms, as will be 
appreciated by those skilled in the art. For example, the preferred embodiment utilizes an 
integrated circuit that executes program instructions in order to cause the actuation 
module 32 to output an actuation signal 34 at the proper time. The preferred embodiment 
counts and times pulses in order to further discriminate the laser light 24 on the basis of 
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the photodetection signal 30. Other signals, such as a visual feedback signal, can be 
concurrently actuated other than the actuation signal. 

[0033] FIGS. 3-5 show the actuation signal 34 being provided to, respectively, an 
electromechanical apparatus for dispensing feed 36, an electromechanical gate apparatus 
38, and a blasting system 39. Where the gate apparatus 38 is the final recipient of the 
actuation signal 34, the signal 34 is capture resistant relative to radio signal because an 
interceptor would have to be physically directly between the laser module and the 
receiver. Moreover, the receiver can be hidden from plain sight so even if someone could 
produce the known laser light 24, it would still be virtually impossible to trigger an 
actuation signal without knowing where the receiver had been hidden. Similarly, use of a 
receiver having limited directional sensitivity can increase the security of the actuation 
system. 

[0034] Blasting systems achiever greater safety by the use of laser actuation triggers 
according to the present invention. Radio triggers have been widely used, but have 
dangers associated with nearby cell phones, walkie-talkies, and two-way radios that are 
entirely solved by the present invention. 

[0035] The present invention can also be implemented as a method shown in FIG. 6. A 
known laser light is produced (step 40). The laser light is detected (step 42) and 
discriminated (step 43). An actuation signal is produced (step 44). Laser light is 
subsequently ignored for a time period (step 46). A portion of feed is dispensed (step 
48). 

[0036] Laser light can be recognizable by virtue of its characteristics: e.g. wavelength, 
intensity, frequency, or pulsing scheme. While any such characteristics can be utilized to 
identify the laser light, it is preferred that pulse counting at a given frequency be utilized. 
One reason for such a preference is that power consumption approximates pulse duty 
cycle, which can be intentionally kept low by spacing out relatively brief pulses. Such 
pulse counting also helps the receiver discriminate known laser light from continuous 
light sources such as sunlight. Use of a relatively high frequency is desired in order to 
reduce the risk of hitting the receiver with some but not all pulses. 
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[0037] Any suitable mechanism for discriminating the known laser light will be 
appreciated by those of skill in the art as within the spirit and scope of the claims. In the 
preferred embodiment, Microchip Technology Inc.'s 12C508 microcontroller is used to 
discriminate the known laser light. Film or other material can be used to filter out light 
5 having certain characteristics in order to help discriminate the laser light. 

[0038] FIG. 7 shows a telescopic sight 50 having a line of sight 52 operatively 
associated with the laser module 22 so that the line of sight 52 is substantially aligned 
with output direction 54 of the laser module 22. The substantially aligned relationship 
between the line of sight 52 and the output direction 54 allow the laser module 22 to be 

10 accurately aimed based on the view through the telescopic sight 50. This allows the laser 
module 22 to be accurately aimed beyond the range in which the terminal "dot" of the 
laser light 24 would be visible to a user by aiming the line of sight 52 of the telescopic 
sight 50. For example, the telescopic sight might have crosshairs to further improve 
aiming of the laser module 22. It is not necessary that the line of sight 52 be exactly 

1 5 parallel to the output direction 54 in order to realize the benefits of substantial alignment. 
[0039] As shown in FIG. 8, the laser module 22 and the telescopic sight 50 can be 
mounted on a rifle 56 so that the rifle can be held comfortably in the conventional firing 
position by a user while providing the user an opportunity to comfortably utilize 
telescopic sight 50. That is, the line of sight 52 of the telescopic sight 50 is substantially 

20 aligned with the firing direction 57 of the rifle 56. In addition, a manual switch 58 is 
operatively connectable to the laser module 22 in order to allow a user of rifle 56 to fire 
the laser module 22 while maintaining a comfortable firing grip on the rifle 56. The 
operative connection between the manual switch 58 and the laser module 22 can be any 
suitable mechanism, wireless or otherwise, and, in the preferred embodiment, is a 

25 connecting wire 60. 

[0040] Any element in a claim that does not explicitly state "means for" performing a 
specified function, or "step for" performing a specific function, is not to be interpreted as 
a "means" or "step" clause as specified in 35 U.S.C. § 1 12, 1 6. In particular, the use of 
"step of in the claims herein is not intended to invoke the provision of 35 U.S.C. § 1 12, 
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116. 

[0041] R should be apparent from the foregoing that an invention having significant 
advantages has been provided. While the invention is shown in only a few of its forms, it 
will be understood by those skilled in the art that it is not limited to only those 
5 embodiments but is susceptible to various changes and modifications without departing 
from the spirit and scope of the invention. For example, multiple receiver modules may 
be used to improve the likelihood of at least one receiver module being hit by a laser light 
at great distance or under other conditions making accurate aiming of a laser module 
difficult. 

10 [0042 J Additionally, multiple receiver modules having different directional sensitivities 
may also be used to enable at least one receiver module to be hit by laser light coming 
from an angle not within the directional sensitivity of at least one other receiver module. 
For example, a gate system could be facilitated by the use of one receiver module 
directionally sensitive to laser light coming from one side of the gate, while another 

15 receiver module is directionally sensitive to laser light coming from the other side of the 
gate. 

[0043] By way of further example, one receiver module can be configured to send 
actuation signals to several devices rather than a single device. For example, the sending 
of signals can be based on one or more of the following: simultaneous, alternative, and 
20 according to logic contained within the receiver module based on characteristics of the 
laser light or other factor. 

[0044] As will be understood by those skilled in the art, and be within the spirit and 
scope of the claims, receiver modules can also be configured to have virtually any 
directional sensitivity. For example narrow directional sensitivity could be achieved by 
25 use of a receiving tube or by orienting the photodetector on the other side of an opening 
from the laser module, a conical refracting lens could provide directional sensitivity of 
about 360 degrees by 180 degrees, greater directional sensitivity could be achieved by 
use of other lenses. 

[0045] As another variation, a laser light actuation system could be used to control 
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functions of an automobile. For example, locking and unlocking car doors or starting and 
stopping the engine. The photodetection module could be oriented within the dome light, 
headlight, dashboard or other accessible location. Laser light actuation systems could be 
implemented to enable emergency vehicles to easily, securely, and reliably set upcoming 
signal lights to green. 

[0046] Remote control toys could certainly incorporate the claimed invention in a wide 
variety ways that will be apparent to those skilled in the art. Military, recreational, and 
other laser-tag training could be implemented using laser light actuation systems of the 
claimed invention. Systems could store information concerning all hits, including who 
fired the laser module, when the hit occurred, and from how far away the laser module 
was fired. 

[0047] In the preferred embodiment of the present invention, the laser light is not 
harmful to human eyes. However, variations falling within the spirit and scope of the 
claimed invention could include laser light of a nature harmful to human eyes. 
[0048] These and other changes and modifications will be apparent to those skilled in 
the art in view of the above disclosure and are within the spirit and scope of the 
invention. 

[0049] By way of further example of variations falling within the spirit and scope of 
the invention, use of the word "connect" or any of its derivatives in this specification and 
in the appended claims implies not only a direct, immediate connection between two 
recited parts, but also embraces the various arrangements wherein the parts are 
operatively connected, although other elements may be physically located or eliminated 
between the connected parts. Similarly, use of the words "send," "receive," or any of 
their derivatives in this specification and in the appended claims implies not only a direct, 
immediate transmission between two elements, but also embraces the various 
arrangements wherein the transmission operatively occurs, although other elements may 
intervene in the transmission, or the transmission between the two elements may 
otherwise occur indirectly. Additionally, the word "a" does not preclude the presence of 
a plurality of elements accomplishing the same function. 



500699.000009 Austin 1 97833 v7 



-11- 



[0050] The word "gate" is defined herein to include any portal mechanism. By way of 
example, and not by way of limitation, the word "gate" includes the following: garage 
door, automatic door, sliding gate, movable barrier, gate arm, directional enforcement 
alligator teeth, and in-ground traffic barrier. 
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